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application program 
start 



unprotect debugger 
registers 



set break point 
addresses & enable 
break point 
functions 



protect debugger 
registers 



execute application 
codes 



break point trap 



Monitor program 
start 



output relevant 
information to Host 



receive new 
command from 
Host 



set new break point ; 
parameters ! 



HI 

push PCL/PCH to 
stack 



Sb 

execute RET 
instruction 



return to application ^ 



IDLE 



debugger_active_n = 0 
clr_debugger_actrve_n = 0 
insert Jong J ump_n = 0 
prog_mux_control_n = 0 
jump_progdiji = 02h 




debugger_active_n = 1 
c!r_debugger_active_h = 0 
insert JongJump_n = 1 
prog_mux_control_n = 1 
jumpj3rogdi_n = 02h 



LONG JUMP 



debugger_active_n = 1 
clr_debugger_active_n = 0 
insert_longJump_n = 1 
prog_m ux_control_n = 1 
jump_progdi_n = 02h 




LONG JUMP 



Yes 
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debugger_active_n - 1 
clr_debugger_active_n = 0 
insert_longJump_n = 1 
progL_mux_control_n = 1 
jumpjDrogdiji = jtmhj 



HI BYTE ADR 
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debugger_actrve_n = 1 
clr_debugger_active_n = 0 
insert Jongjump_n = 1 
prog_mux_controLn = 1 
jump_progdi_n = jtmhj 




Yes 

HI. BYTE_ADR ^ 

debugger_active_n = 1 
clr_debugger_active_n = 0 
insert_longJump_n = 1 
progLmux_control_n = 1 
jumpjprogdi_n = jtmlj 



L O,BYTE,ADR | 



6/ 

deBugger_active_n = 1 
clr_debugger_active_n = 0 
insert JongJurnp_n = 1 
progLmux_control_n = 1 
jump_progdi_n = jtmlj 




LO BYTE ADR 



Yes 
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debugger_active_n = 1 
clr_debugger_active_n = 0 
insert Jongjumpji = 1 
prog_mux_control_n = 1 
jump_progdi_n = 02h 



CLR DEBUGGER 



debugger__active_n = 1 
clr_debugger_active_n = 0 
insert Jongjumpji = 0 
prog_m ux_control_n = 0 
jump j)rogdi_n = 02h 
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Yes 

CLR_D E BUGGER ^ 
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debugger_active_n = "J 
clr_debugger_active_n = 1 
insert long jump n = 0 
prog_mux_control_n = 0 
jump_j>rogdiji = 02h 
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debugger_active 



globaLdebugger_en 
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single_step_en 



stack_trap_d2 



opcode_fetch_adr_valid 



(be1 = T) and (bnk1_b = bank or bnk1_ben = V) and (proga = bp1_adr) 



(be2 = '1 ') and (bnk2J> = bank or bnk2_ben = V) and (proga = bp2_adr) 




(be3 = '1') and (bnk3_b = bank or bnk3_ben - l O) and (proga = bp3_adr) 



bp3Jrap 



(be4 = T) and (bnk4J> = bank or bnk4_ben = U) and (proga = bp4_adr) 



bp4_trap 
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last_cyc 



state 0 



internal wart 



4>J 



On 



debugger_active 



global_debugger_en 



single_step_en 



write_stack_ptr 



H> 



(next_stack_ptr > sbk) and (s[1 :0] = 1 1 b) 



(next_stack_ptr = sbk) and (s[1 :0J = 01 b) 



(next_stackj)tr < sbk) and (s[1 :0] < 10b) 



opcode_fetch_adrjralid 



opcode_fetch 



^f— I n single_stepjrap 
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write 80h to BPSTA 




write resume 
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debugger_active 
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-Stack Pointer 
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Data Pointer LB 


DPL 
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Data Pointer HB 


DPH 
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Power Control Reg. 


PCON 
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Timer/Counter Control 


TCON 
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Timer/Counter Mode 


TMOD 
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Timer/Counter-0 LB 
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Timer/Counter-1 LB 
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Timer/Counter-0 HB 
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Timer/Counter-1 HB 


TH1 
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Serial Control Register 


SCOM 
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Serial Data Buffer 


SBUF 
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P2 


AO 


Interrupt Enable Register 


IE 
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Port-3 


P3 


BO 


Interrupt Priority Register 


IP 


B8 


BPSTA: Break Point Status Register 


BPSTA 


BD 


BPL1: Break Point Register- 1 (LB) 


BPL1 


BE 


BPH1: Break Point Register -1 (HB) i. 


PBH1 


BF 


BNK1 : Break Point Bank Register -1 :„■ 


BNK1 


CO 


BPL2^;Break RpintlRegiyer -2 (LB) '^Wri 
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BPH2: Break Point Roister -2 (HB) 


PBH2 


C2 


BNK2: Break Point Bank Register-2 


BNK2 


C3 


BPL3; Break Point Register -3 (LB) . 


BPL3 
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BPH3: Break Point Register -3 (HB) 


PBH3 
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BNK3: Break Point Bank Register-3 
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BPL4: Break Point Register -4 (LB) 


BPL4 
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BPH4: Break Point Register -4 (HB) , bSMS,, : , . d:M. -< 
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BNK4: Break Point Bank Register-4 ■ 


BNK4 
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JTML: Jump to Monitor Address Register (LB) 


JTML 
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JTMH: Jump to Monitor Address Register (HB) 


JTMH 
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Reserved 
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Reserved 
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SBK: Stack Break Point Register 


SBK 


CE 


BPCRL Break Point Control Register 


BPCRL 
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Program Status Word 


PSW 


DO 


D1 -» DF is used for scratch pad ' 
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Accumulator 
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Interrupt Enable Register-1 


IE1 
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B Register 
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RTKTM: RTK Timer Register 


RTKT 
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VECINT: Vector Interrupt Register 


VEC1 


F7 


Interrupt Priority Register-1 


IP1 


F8 


PCL: PC Copy Register (LB) r 


PCL 


F9 


PCH: PC Copy Register (HB) 


PCH 


FA 


WDCSR: Watchdog Timer Control & Status Register 


WDCR 


FB 


MCNFG: MCU Configuration Register 


MCNFG 


FC 


WSGEN: Wait-State Generator Register 


WSGEN 


FD 


DSOVL: Data-Space and Overlay Definition Register 


OVLAY 


FE 


BANK: Bank Select Register 


BANK 


FF 
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Set-1 : Low-byte of break point address 
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Set-1 ; High-byte of break point address 
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B[3:0] 


Oh 


SeM of Bank, break point address 


6-4 , 


RSV 


Oh 


Reserved =0 
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BEN 
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Bank, break point enable/disable bit. 

BEN =0 Bank, break point address is disabled 

BEN =1 Bank, break point address is enabled 
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Low-byte of the Jump to Monitor address 
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High-byte of the Jump to Monitor address 
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7-0 


A[7:0] 


OOh 


Stack address, used to compare against the Stack. If a trap condition is detected a 
UMP to Monitor will be inserted. 
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BPE | STE j S1 | SO BE4 | BE3 I BE2 
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R/W 
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0 


BEl 


0 


Address Break point- 1 control bit. 


BE1 =0 


Address Break Point- 1 is disabled 


BE1 =1 


Address Break Point- 1 is enabled. If a match is decoded, the Jump logic 
will be triggered. 
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BE2 


0 


Address Break point-2 control bit. 


BE2=0 


Address Break Point-2 is disabled 


BE2 =1 


Address Break Point-2 is enabled. If a match is decoded, the Jump logic 
will be triggered. 


2 


BE3 


0 


Address Break point-3 control bit. 


BE3=0 


Address Break Point-3 is disabled 


BE3 =1 


Address Break Point-3 is enabled. If a match is decoded, the Jump logic 
will be triggered. 
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BE4 


0 


Address Break point-4 control bit. 


BE4=0 


Address Break Point-4 is disabled 


BE4=1 


Address Break Point-4 is enabled. If a match is decoded, the Jump logic 
will be triggered. 


5-4 


S[1:0] 


00b 


Stack Trap Condition. 

00b = NO Stack Trap (Stack Trap is disabled) 
01b = Stack Trap on SP = SBK 
10b = Stack Trap on SP < SBK 
1 1 b = Stack Trap on SP > SBK 
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STE 


0 


Single step enable/disable control bit. See Single Step for more explanation. 
STE =0 Single step is disable 
STE =1 Single step is enabled 
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BPE 


0 


Global Debugger Enable/Disable control bit. 


BPE=0 


The debugger logic is disabled. NO break can happen. However writing 
to ALL debugger registers is possible. 


BPE=1 


The debugger logic is enabled. 
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B1 
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Address Break point- 1 status bit.^^^^^^^^^^^^^^^^^^^^^ 


B1 =0 


Address Break Point- 1 didn't caused a break condition 


B1 =1 


Indicates that Address Break Point-1 caused the break condition This 
bit will be cleared when MCU write "80^ to this reaister 
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B2 


0 


Address Break point-2 status bit. 


B2=0 


Address Break Poml-2 didn't caused a break condition 


B2 =1 


Address Break Point-2 caused the break condition. This bit will be 
cleared when MCU write "80h" to this reaister. 


2 


B3 


0 


Address Break point-3 status bit. 


B3=0 


Address Break Point-3 didn't caused a break condition. 


B3=1 


Address Break Point-3 caused the break condition This bit will be 
cleared when MCU write "80h" to this reaister. 
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34 
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Address Break point-4 status bit. 


B4=0 


Address Break Point-4 didn't caused a break condition. 


B4 =1 


Address Break Point-4 caused the break condition This bit will be 
cleared when MCU write "80rr to this reaister 
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Stack Trap status bit. 



SB =0 
SB = 1 



Stack Trap didn't caused a break condition - ' 

Stack Trap caused the break condition This bit will be cleared when 
MCU write "80h" to this register. 



Single s tep Break point status bit 
SSP =0 



SSP =1 



Single step Break point didn't caused a break condition. ~~ 

Single step Break point caused the break condition This bit will be 

cleared when MCU write "80h" to this register. 

Reflects the real value of EA bit when in debug mode. See Single Step for more ' 
explanation. * K uo 

EA=0 Interrupt is disabled 
EA - 1 Interrupt is enabled 



Resume Control bit. Writing a "80h" to this register will Write-protect ESFRfBE-CR ' 
enable the PCUPCH update and clear B[4:1] bits. This bit is read as "0" Writina a 
"SSh" to this register will unprotect ESFRfBE-CR but not clear the status bits 
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